ABSTRACT 



JP-B-40-156^44 



Title of invention: 



Method of producing oriented silicon steel sheet 
having high magnetic flux density 



Calaim : 



Method of producing oriented silicon steel sheet 
having high magnetic flux density, comprising 

hot rolling a silicon steel slab con t ain ing , by weight, 
0.025-0.085% C, 2.5-4.0% Si, 0.010-0.065% acid sol.Al, 
0.005-0.050% S, the remainder Fe and unavoidable 
impurities , 

intermediate annealing the sheet at a temperature 
between 950-1200 for 30 sec.- 30min. after 
controlling 0 . 0 2 0 - 0 . 0 8 0 %C , 0 , 0 0 2 % over N as ALN in the 
sheet after the annealing, 

cold rolling the sheet at a reduction ratio of 81-95%, 

decarburizing , and finish annealing the sheet for 5 
hr . 
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na 38—18337 
n,^ 38. 4. 5 

:it:^L;?l|Tffy\ffiIH:^^^ tKBa 1320 (D 27 
.il:;^L;?"HrlfAB'IZ:;^^>ScyS700 (O 12 
.1tyl;Hi rff/\KlH:;^i^:;?t:^^'a ill 275 

— :;^ff:jiifeiij:^']i3itg(Df^2^iyg?:c/Kp°aBco h 
J?3 ^E.'&l5\u] :z iji it ^ mm^^m B 1 0 ^ or^i^ 4r S^-i-Elo 

7KTCiio)ffi.:^?.ElGS 6 lacD, @)2io^' (100) cjrs 6 EI 
(3))o ^;i•iro^^^;v^£x©^^<Tl1J^c^T (D 
fj^p^nOiEiii^S^iro ;ci1^;t'o Sim^E Bio ^1 ^ ^i" 

:^mM'^t.-imR<of£'My7\^)cmitmm^ <ioo> ^^^or 
frs^u c(o f^.C'AL/j r§-T- o H o 60 5: ic Sta7:;?t?/^:^fp] 

<ioo>,-^::IL-iiSft^tL^i.^::^fMi^-^:> 5 c <h.-e?i — ^ fc < 
co5afl:§^#-r-3bQ <ioo> #^^|^^!-Kco 

ctp D^p°u^*f3^:z:-i < ^-o?|Si-cciio)[ooi]> seiiE^n^ 

"o O 5) ^ o 

^ ii£^:^rH]Jc;tivSi^^^iBt&<ioo>.'^i^fT-^'55^;^^ 
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M X. i'iT^i^o ?iH $ H = lOC 0 e) ;c i o -r F*^ '5S^-;- ^3 
SSmSlS^r Bio i L-cS^DLa(il5JMfefe':^ <i: <moL.x^^ 
5 iO<> L^^Uffl^r.-r^^^o Bio ^Oi^ Sfe'ilvi. f»l— 
JiS^S-JE ir^ik o o c/Jn ^ I ^ T r - - >- -r--^- ti 

iTi';v W15/50 L-r, cr.^fji/i] Lrt-:So 
a^/EScoiS(iS;^ 70% i^Aifj'^nmc -Cco ^ i t 

— 'rEta §!f IE . a M d'-^ ^ -tr ^l) :c ; i e >R -E/g 

sist^-fet. '^^yr^mMmm, is, ooo x aji )cij^\fhwm 
i:i:?fi$io-r>5f-. bp'^. jfi^i^-c^i, mm^m. nm^m^x 

j:<. ^U£^x\zn.^^:^htz{^h\^\^^m'^ 
2867557--§-;z^^rv'3.f:A:c Br, = 18690 ^*^:x (Sri^; Qm 
[1 17610^18690 :^7'rr7;^i^ 18090 i3^:^^'Z'cb^^ 




18000 tf^T., iSrJi 19100 ^> 7. f> •;]-"j-,iVf^ rj^^ggco— 1:5' 

m^\^^'&'^]rT%t:c 81-95% coSuSI -C- fT9 C > . .S&:c>^Vi 
i^H^iiii'jOfcy*^ 950-120010 0?SS®Iffl-Cff 9 C 
orSTO[4^{c AIN 5rW!±i$-ti:o vl i ^^fg ch^o 

;5'f^<=^r£^mSSB jo.-5''^^< > i 18000 :^?'^>^iU±Ofe^7F 

Goss (O 1965559 ^-JX G. H. Cole & R. L. 

Davidson c0^f< [1^:^ J^JiT 2158065 ^-fCTT ;^ ^ 6 W^iC/^ 

raiEJ^ ^Tr. 1 [p]i^RnJE5£':V 70% fri ^ 2 0 
^^RIliEi£2r*^60% fTt\ ^^odHfc 800-^looo^c to tJ- 

<:::h- >;-i)3!j;c J. M. Jackson c/5:^<[l^^.'F^r;f!; 2535420 v;--^ 
;^'iJ!; 1 73-84% co/ETi^ -r- tri. ^-rrox-ibiirt 

S2fcJM':^fft\ t:'Jg2[Hl<^fliliE;^?>2.0-0. 4% 

Tj^^nt^^'^o X, V. W. Carpenter ;-i^[iIt-^n'P?n; 235788 

^ 50-80. 4% tTOr«:.miSJ«^rfT9 S^iiSXfM t?-^- L^T 

L "C" ^ 3 

^:::-|^'%f!^I#^;i. it}cMl>us 33— 4710 Ai 
0.010-0.040% t-t.^IIi^:$}g4^^^5i Cin^ 65-85% 

-r o > ic ^ o X lEm5^<o fiSmss B .-i^ 

17000-18000 iS^7s<J^-T:]piW^nmWL'^ f# 5 Kitffi^ 

a^.fiJ^JC^S^ET^ O /ET^ ^ 81-95% 

-^^i^frn c coS,T^^^i£ ^ 1" C nu i- fr -5 JjJi* 950— 
i200t-rfTe) 3^c:o:gjj$:^Cfin-iba^?^K^SHu)oiM^^ 

:c AiN .-o'^i^tET ^ iiZ'S o i ^ d > ^ jgtii L fc ii ntjse 

B : 0 fj-'}/ < > -J 18000 at; 7. -C ^iimSr® ^?^7l — 

>7 iiT] i± ii n ^ li^ tS ^ f4 ^3 1 ^ ^ to X- ^ o -r , ^ o X ^ S •) f iS 1 iS i 
C . S^TTT^gfl AI OHoOTcS^^TrS^JS^ 



^ Bg40— 15644 

S%r^<^S^jET^;i 81-95% cosgH <^ ^^'ffir;c,s;t> ^>o-c• 
c■^b 0 . 2 0t:xjico^frsxfs>i: ;^t.■J#^;ciiia^^i^^^i5x^2t:JL 

>^Oflk^O;i>i£iOJE£TlpiX 5-40%cO.iiB[l;cio;^x.1^< -Til 
t M t -^o: c ^ 9 a.-i^ S o S.FJ^ft'ig 'ir .7^ o ;c fr 9 X 

i^^tTorz>J:>(OiS:i^ C750-850^C) ^oKf*62I:O'06^^T5 
Ciioxooij:^re:o 2 ;m^BliM5r%±-± L^-i)fz:i^)^KS 
(lOOO^'ciUJi) :i;n^lino:tjjM;ii)tj;^ Lfcftiio^n^ > f^jf;K;i 

c ^j.^< io.o2o%i,:ji_ho.o8o%i,:;Lf^ co seiat-^t^iiZ^s 

^■i^^fJ. itjEMti950-l200°c o^grj^-cfr^n, M.z<Dm^ 
^iCJI^^cO AIN.-^4;f!ilL-ri^^:^ttx^±';^j;^.-f, Cco^TT 
AlN t L-C^ffi-j-oN(N as AIN) 0. 0020% UJL 

iis^^jfMi > a^u'u&'7:)rooij :^\iv^ > ^fTKltf? -■^''^ hS^-cliif-? 

C -0. 025—0. 085% 

Si = 2. 5—4.0% 

^"STiStt Al-0. 010-0. 065% 

S -0, 005—0. 050% 

H^fc^ij-o AI ^r-;iA(*K)!-;j:, icH 

AI i AIN cD.tfgr^; AI co^ft:?% > ^ ^ft "C* ct> 

SS^^iSfe AI AKO3 co« - AI ,^$fl:tfrj^ji L ^fTfi-S 

<D ^ 

J-:AT*^n^ :c :^ - ^ ^/IS L fcji Eb ^ 555. Hg-f , 
?3 3l2!Jt, Si*^3«^, C 0. 040?^ -r-^ BTfSi* AI. 

0-rtgJ¥3mm co»iiitg>-j-ii„ Sft^lgfOCati 0.040% 




-c-i)-^r^. cn'i:::feT 30% o.et^^j^,Sl;x'v-:- iioor 

0.3mm 60SS?7^-v > L ^ SOOIC KSi -uifx :c 

12001c -c?ufcSML-rf#o:a7^;Kj;,60fiiiiK-SS > iRt^ 

i=f^OfigT^?^fi± A1,S > omi^^TF.T , 

Al iOfe-irS:wJ:o-Cytt < >iliJ?.i^.-^. C ^ EIr;^ibn/l:3 
rr^ 18000 t; ^ ;^ iU_h -7]X t ;t gSTT]-;'^5iife Al 0. 010 ^ 

0.065%, so.oo5'-o.050% co mUS^w^\^^vA^:z!i^i L 

t^O/i, S^nJ-rSlltAl 0. 020-^0. 040%, 5 0.020-^0.040% 
-VA ') . ^ Ofl^^i, :E:l5fjJJu O Ifii3fI®I^.B 10 19000 

C chri^i^r^OfCo S.^s 0.005%^ 'O&^^i^ 
vx^^'^t. 0.050%j: f9 .^l^t^y^J-, ^- (110) 

[001 jyVEr^ 2 L < < i) , 

p^J'0.ei^:;fJ^u|o^^MJ^Igjfg b /-^'^ isooo ,® ^fri^ 

-c- .T:) 3 :$:%nj5 ;i fiu 3e<OFE di :^ ^ :$:§| : ' Jl^ ^ ^ 

t:^'^fTx^A'>m^m± A1 O. OlO— O. 065%, S 1^ 0. 005 ^ 

0. 050%o®iie;--^Wi-^.j3igi:;i7-;ro, 
Si;i2.5^4%co®[iiXc3. 2.5% j.-i^iVr^-t, 

^2.5^4%:-[:U7ii-r^o ■ 

IJF L itcro^ iib??!; 3 [a;0^i:b:T^;?^^|;u;i Si m'^i'ni^k Al, S ;v;iMf 

m^ms. B 10 .-i^ 18000 X ^ f)^^^^ d 

^:r^;^. AI^ftftL'lIt, AIN ^ oo AIN 

AIN > ^-r;[ilt^p;-f^Lai-o;^^^'-^;:,, Mi; 3 EI ;i 
!::SJra/'3?>i-^iii^^?^i^iW^J|ilffi^ AIN ^i^-ii ;i oi^ 

■^}i^}^-m'ri^mmo^^'n''rro ain AIN > L. 

r#&1-oN(N as AIN) ClEfi)%xl0* -^^^ :h L fz i, 

0- T:•^,f^7>i^^,i•.^|^5.JC AIN O-g-^fiJi AIN i 

1- ^NCN as AIN) 0. 0020% J: U ^^J-^-Uij:, fj^g 
Jisi±5|*^0±5?.f£^ Si Al, S ^ :a f:-:!iG[SF^ 
;^^>oT '43ift.^^;ieo^aOiE^::^ii7];cf;j^:-7^ b^, 
18000 7:'-^;^'i.^i2^T*%n;3o@p'^;-jj-,'S/ii .-vi. w7)-c-,t:. 

> i AIN > :^ -rigi£-r 5 n(n as ain).-^'^ o. 0020% 

^ -C r:-^r)- h AIN fz L A M :t ^ C '? i fl ^ O f/f-ai^ 

iS^t^mOaiaiiecoSfraT-^x^^^^ aiN;o^ 

fini.;v^-^5 ain 

1- iS:-ft '-t:) ^ C fjij j'fi X :■ z -r f;f !ii ^ ^ ^ aZ^-^ c^:) .s? 



1-f 1> fE40-:-l5644 

iiu C i.vii.'' < t 0. 020% tu±, 0. 080% i:j.T'y:>>m 

[1 & fr ^ L o ;c ai^JS L ri f^, :i •/^•^i? M 950-- i2oot: 
^:!iLiDH-:30 f^iU±30:<>iit]fr9 r > ;c - o-r^i^'aiU^-b. 
- :ottiJ.[i.jijO-|i;HS:c -5 ;^^ C 0.020% j: i> 
0.080% -^^m^t^ii^^^'.tmm'^imh'r^ AIN 

^0^3-n^:^:ri> A AIN > L-ZTf iE')-^ N (N as AIN) 

o.oo2o%ui-,?>or f^iH^<x-::aa-r-^<> iu:^^ 
^iSJ-ti-:? (110) rooi] yj{^^2:xw^^-{,:frr:^^%± If-^.^z 
t:^^\i{i^^^^'^rz, >t^^ll^'C ;i ^ O •!;)ij.n( 31; o /filter C 15 
0. 020-0. 080%cOMinLav-.;!;^iiiJ7-^b A: iiJ:;^/^?^ x^^-y 

h ;i c ^> J."" < > t 0. 025/'^' 0. 085% co.iitiiii tj- 

MiCJ: i}fi'e;^'0O!K^ C^^lO.OOSj'^ ) .Y^ ^ fj^^ . 

^.■9: C : 0. 025-0. 085%, Si : 2. 5 — 4. 0^^, .f^ nf ?H i4 Al 
0.010-0.065%, S : 0.005-0. 050%o:i.Li[ig;i^>-i^-T^^ 

^uH'^fyf U'lt^ ^ 7;' r> o AIN f> AiN i - Y-f T N 
(N as AIN)-Cv|.-< > 0.0020% rj. 1- fvT- ; 1' -± o f: :o , :i 

^')it%m\<o%mo^ c s ^1: 0. 020 - 0. osof^- '--0.1502 ;c;li^tin-^ 

4 H;i C = 0. 040 %, Si - 3. 02f^, flgT^TiSI* Al = 
0.031%, S =0.030%£rTjrO;G:5i;tFi-^?^L-:9^ib£#iS 
^nr-fiii^-aii^I^^V^iiL ^^tiiEL -r;^ 7.0.5.0,3. 4, 3.0, 
2.6, 1.8 mm ^^A^f^; ' ftJiif iS'O C H^i-f 

0. 040% -C-^^bo/;^, -.•^^'>f-B%«ft L JfU [Hli^rt3/E}i 
'^[IloTii;tj;.i7T"J-|::K;c 0 -80%omT^-rfTi^ ccot#^ 
0 ;ijr5 1 '^<^\^\l\JE'j^^:c'uio'f'<^t^^ 1 0 

/i{tcO?-';^fl!]/Eii.:^rfTO/:: ^ 6);jct^t:- llOOt: 5 ^ 

ii^Jrfr^^ ^ 0. 3 mm c041-.^tg/5 > L . 800^ "C' 5 ^RUStKS- 
4^ -CJK;^ L nlS'fC 1200^C -r- 20 [KSfLH-JSi^M L-Cf#^;h.fi.^ 
a^aOF^m-ES Bio >.(ETi?> (^RmerTT^ L -Ct^o. CO 

:orr''l^Ci/Vt^^i^r!?^>Jg Bjo 18000 :^'r7 7; ^ ^^^fzcb 

;^^i>:^5?:^s#?^;7iicorET^;i^< > 4. 8i% ^3^95% 

;^-'r;t:r-^3-f'i7it>«f ^ Lt^Oii, 83— 92%OiG[a'CS> ^ ^ 
1 [£io;^j£x^S o/ET^;i 40% i-^f^icT^^.o 

T^-^JS 1 [Hjco^^r^xfS^fT^^l-^'.t, "^3S-r':>o(M 1 00 
^fr .i^ X E ■^riS.^^^^p^p fen? > 7- A if.^, ^^p ^ 1 E a oj^-jg 
X ^ 'i- ^ ire -< -r u°Q <o m xii^ f± o f^nx :/i ii; 
''f^r^f^':^^fy^ts.<. . f;Eo-r 2[£]co;f?.gxil-C'^?il-oS 



mR^jiHk 1 iao<friiExS'?iii^^lSl^i>T^3^ coofft- 
X^orjij'ic-fT^ !?^S'/:)Kr.^XKii;j:-r-<-r 5 -^40^^o,T.u[ffloo 

2. 6-^3. 4 mm .-^^iji: ^^-^ < ^ S:?;iffi.fficOtS/5,-^' 7 mm O 

S < 11 L S.^ 2. 6^3. 4 mm ;c l m\ 

1 [a^^JriCXjS'rS^itffil^c 

^Offij^ti 1.5—5 mm -ctTj: < - :t ^^^ifj^^^ WMi^Fl y-x 

'M. m m 7 mm 'iX± "C;! z: < :zi^ < Zt<^7.Y V 

-HvKE'r-o 0 . 3^ 1. 5 mm J: ^^AJ^ Eii^i^tHilBi 

Jl■>^^^'iiSx^^:t^^^ 1. 5-7 mm, 1 0 O J^i^iiXK 
^^^rrWV^^\% 1.5-5 mm <^ ffilii^ :cFJ3^-j-;^, 

-f), B C B 10 =-17600 :^'T^:7.) :c;fI3a t~ ;i2p"o5r#7^:*& 

^^^fcSMxs^or5u^,;'if;rr>(no)z]^cKi^ 

C;n 1 [H]^^^50: 70%, iri^^;(r5i66.7%) ^:fTyJi&-?^> -C, ife 

-r oiin D K^5^'i;£i'5;tsrffeSJ'ii:rt?^rCiio)cooi] 2 

erne [2(2))ti(ioo)<oii>;^.[5:^4.,il.^ LJE52:^[t?]>^fT 
2<iio>0$5$(ijco^.-b '0 :c ±25 Lfc i.<DT:^-=E 

yy iiL > ^- o T I ^ o ^ >t L . <0 f^j^^IiE ^fro 

'^mmmm<^^:^^u-jjer (mbm(2)) :t <iio> [Hife# 
f/'E.my7fi] T> &^f:- 20-25 f^s: I ^ ^ ^ -c- 

^> C -OWl-^^l^-SkmSl^^ L ri:-?f .3(110)C001j:^7te 
2;;^l5:gfo^rfvO <ioo> % .Ei^T-^-rnj > jjiummx 
^^'^■5 m{?X m 6 S!(3);- (100) H-TK LfiJi 0 t]tj# 

zcom^zyj ih-] o o f: 2 j^ig: g ^ : t nj] ic ^a^iz 
l>: :-^3£MXfS;c o 'v > T;i^'< ^ , 



O i'^^r iTS 40— 15644 

fcS;4i;COl^-C.i^-< J: -3.;B7[2i;:iC -0.038%, Si=3.0%, 

ftS^iSilfe Ai=o. 030%, s =0. 028% <^tr-J-^ ';E55xH-cj^§ 

^ T 3. 0 mm co KP? 
'5rW-J-'o^liiffi> LfCo :?mKoC^t?ja;i0.037%-:-5, 
of:, C Ji^'lr 30% L-f-tzSOO, 900, 950, 1000,1050, 
1100, 1150, 1200, 1300^C 0;aiS-:-^i:r5:9^nTlH. rt:--:tSf.fi 

85.7% ^jETm :?oT'^;?rii l r^.fitSI?- 
L . c fhy> soo'^c -r- 5 ^umJ^^Mi L fc^^^ 1200^ 20 n$ 

18000 ;<.i:j.JbOf£Ju'1r?.7rofcc^6^ofe'OfifflSe 950 — 
1200«C^Oaiii[a ic^J:< T ;:i J^j: ^3 -f S ij- t L rSS'liiffl;^ 
1050-1150-^0 To, C O^SI^'KLlffl JCSI^r/ :^ 

30 ?m±, 30 ^MUF^-C-.r:) ^ C t c\r:> 

30 fj^T^iffi-C- Sl^tSi - i T '3 1^ -< .-^'o AiN 1^ ^fi$E 
:f[lf^!.!-^ -ir o C > ;0^a^;fe-f , X 30 J^^^ ^ ^ *&^^l?f 

(iio)coorj::(7{^ico 2 ;xW:i^u^u&^'5gi2,'^'^^^^> 7i 5. 
m(ogm^^ut?S:'^cm^fzm^:i^^^}^^^ <d mm^c ain §r 

^^tl/li-Sr-^iCi'ti, JP^i^O^icym^CjJ'C N ^ 0. 0040% i^^J^i:^ 

(DC-^^, 0. 020-0. 080%ouiii[i;cr»L-c^o:tti\ i^^c 

AlN >V AIN i LT#?Et"^ N(N as AIN) 0.0020% 

7c1':k> 4^tt'=07;[liaf?iJ;cEi*H., Ar, No // dri. 

-::> o ;// <r> >-:a.-t>:ffl \. ^ i3 -tx T I ^ L fi .-^'^ £b Fi^ 

ic/> < 3?i-iK'f^^ntj tot^|fi}c5?^-ciP^ Lf-: I ^ i . mmz. AiN 

> LT#ffi-i-^N (N as AIN) "t: 0. 0020% JUi^:^^ 5 
^\^Lf^\^^:^'^. *%?g-e^iN. ^/i.>< i 10%CVol %)j,:a 

aar:):■t^<x^-^>oAIN:o <ff a ^ ^ :ix ^ c: ->^ti-E 

> -t0Ko ^ <ioo> s v[c:5rfrF] t <o^mwJh^'m 

t o > # X ^3 'o 3 SS^ ^^ii xiS Fit] A o -c ^15 ^^-5ix 
m <D PJl ;c fr 9 I* ;i C i o ^ t# ;3 n fz) v^ii MISS . 




T <b f^-^ : 1 ulS "i: C -^il^-i-r o CO 1 H^^- i> ^ o 

^ I'rjr'ai; 1029845 v;- K < :y t^V^T^R 

1115279 '^y.^^i'>\\y>\&\Zlu^^'^\Z-::\.^-Z MR^IiWi^ 

^ --2^^£^l^•:-^• 
:jI^^li[vij 1 

C :0.0405o. Si: 2,02%, mT^\[i\\± ,\\ : , S : 

0. 030% ^tr-j- 0 iiii^iR^l^^^rVliSli/-C rt^ V . ^ :i L ^>i;ii 

0. 040%-: .;:s'..-^f!, ::: v^l- loscc 5 ^>(i;i Ho ^^-rim^^ L 

mm'''>M¥i<o AIN AIN > L -c N 

(N as AlN-:0.0055,^i^-: Aor:. Yk'^ZZ^x ^ m% coUiTW^ 

-:;;r^ 0.33 mm > Lri t^sooc 5 

yk^^^-p--: i^d/vi : , 1200^ 20 ii?p|!ii:^;;^^>h :ii>S 

B =18800 tfr^ 7> 

Wl5/50(50 -f /U ,15000 If^ 'A :z tji\-y rj^;^jMHLO = 
1. 05 Watts/kg 

Wl7/50(50 -f /J^yu, 17000 7^ IC^-^ ;t C ^;^lia(lu)"= 
1.35 Watts/kg 

y^min 2 

C :0.037?i. Si: 3.00%, m^'B\± ^"^^ ■ 02S% , S : 
t5?;^ 3 mm O^nJitg > ^l^iilS^ C Jji 

0,036%-: :So:^i, c i^-lrifeT 30%;^gL . ik^. ^"i noot: 

^ ^■^•;m^''^mm^^ ain ^-rriii^i ain :i ^ -: T^tzr 
XC>^ -5 Aix)-: 0.0049% -: :bof:. 
;A:::.r..::85.7%;^ji:,-r o.3mmo;S^[,fgi3? > ri 

:ii2oox: -: ^o^imy^i^^-^Li^Lfz. 



1^ ^ [S40— 15644 
B 10 =19070 t; 

Wl5/50(50 1^ < ^ yu, 15000 ^t?-^^?' JCj?(t ^gfefflffi) 
=0.99 Watts/kg 

W17/50C50 ^ yi^, 17000 X ;r 5^ It ^ Efefl 

(iS) = 1.30 Watts/kg 

C : 0.035%, Si : 3.00%, m'^m\±^^ : 0.037%, S : 

ii L -C 5 mm O^A.^fg ^ L . C iv^^ 30% J^-® L SOO'C 
^■2^t^MLr?9*£D^isr^-7^^'^S^O^30%rV^ Lfc. 

ir^^Mtg^oc 0.031%-:: sjofco <X:ccH^ nooic 

Lkil, AIN L-CfFt£'J->o N(N as AIN) - 0.0046% "T' 

;i Z ;i l -v 87. 8 % i-^^-Ji L ^ O. 3mm <r, }&^,Um/- ^ L 
SOO'C-C- 5 j^jli^yi^g^H^-:&}i L . 1200°c 20 fl#|ill 

B 10 -=19000 

\V15/50-l. 01 Watts/kg 
W17/50-1. 31 Watts/kg 

-: Jsori., 

v^±comr.:^^m'^^ c, si, m^^im\± ai, s co^tria?5'^^s 

8i-95%(0,';si^/£T^I^-rSii^?^ii-^^XS<h.^:^^ 

::^r?i-;j:iatjj7o% ]Ju^^i^-omT^^^'c•f^^^ ;xv^>-c-9oot: flu 

tfe-:: fci;.[iL ri^S 60% i|if f^oAI-T^ ^ iSc^iT^ig-T ^ 

< . 7?^w^\^\:i\^^W{^'j&'>^^ - 95% oiu^mT 
if^T'fT^N ^:^^tV.^Wo;^ri^::tr-^'<-c 40% i^AT o ffi^T^^ 

C00ij;^[v:co 2 \kl^U\Sl\^l<o^'^ry'\^^J^x BM-C" Ao-c, 
>^%±L-r ^i<ioo>:|iiii>mii://f^i]>^'^^ffli^^ > 
/Eii^rrn:ct^:t^lS>(^2rK 18000 is^^ ^m^t^ 
\^^o.^:v;f„;^ ::^oofz, zr^v^i^l. r;:;:^<ffl^^Bt 1965559 ; 
2158065 ; 2867557 co^'f. 2802761 : 2599340 ; 2826520 ; 230 

7391 ts^z^n-^^\(\]\!^smmfx^^^^ ^- -r^^mn^'^m 

; 7 i 'rT j?r ii^ ^ ii i J'^' '-^ - ' ^ --'^ " ^^t"' ^ -"^ * * ^ 

mj^']r tCu;i^^=5EO,liti3! O < o AIN ^ AIN > L 

-ci^uir^-NC^^ as AiN)> L-: 0.0020% :?r iTi- ^ fl^ 
}u^t^^^rETm''::^rh^^^'r'^^'^''^ <ioo> fib i 

.v^^ AIN ;j:S^i^<-f75S^-r<'l!^.^ i^i:{Ixe-:iyr!ii^-ii:oi^ 

rSIlt Ai. S f rTia ^ iTn^i3:^;fi'i^ii^^'';i£J(6^ 
950^-1200^0 Oiu/iS-r- 30 ^ij;-- 30 ^[lOfx i - h .c^-iZ^®^' .r-> 



(6) 



1> IS40— 1564-4 



#^)^SBifOfflS}c«FSicffl<Oir'f XSr c AIN 

fix i?a .-i ^ ^ 5> 1$ o 7t <0 -T:- ife o , 

1 C : 0. 025-0. 085%, Si : 2. 5-4. 0%, pTtSI^ A1 : 
0,010—0.065%, S : 0.005— 0.050%&#^i-^>^fglS?3? 
^Srl?fi^*nXfCJ:OT 1.5-5 mmj? i: L, C:0.020 — 

0, (m%iizm&Lfz^^<omWL^ 950 — I200t; orSSicgl 

'^omWL^C AIN i L-Cl?^£i-« N t: 0. 0020% iy._t> 2> 
AIN 5r#W-i-St« !C '^fz J^rulJEiiXS Sr 81 ~ 
\95%^OJET*-C-^TO-ci§:,^^/j£p°DSi¥-t L. ia3m-<^JHt5^ 

EI 



Sifej^L. ICic iooo"c J-MJi^-'X i i 5 n$[!llJ-:JL±ftJiii£f« 

2 C : 0. 025-0. 085%, Si : 2. 5-4. 0%. fiSJ-nri?,'^^ Al : 
0. 010-0. 065%. S : 0. 005-0. 050% vj^f-J- <3 ^ii3?^MiH 
m.^mSimT. ;c J: o -c 1. 5-7 mm 17. i L , C :c 2 X'E 
lii.±o<^R{]JEii ^ «|^;^R5imjgXS ;t -o fET^? 5r 
81-95%, <<oi1.iD<^f!nJEiixS<oflET5?'ir5~40%co$j>EB 

Xgio-f <*Htr;ctT 9 t^J<8 =2: JHtg o c a^r 0, 020-0. 080% 
OIKffltCpSI L/~^ 950—120010 O$EH-C%0 8>l^_h30 ^. 
PHlJJill*JX-t7>.N a^^|ifi^HlJ3£ai^<^j£liiu <o fflgic AIN > 
Ur#lEt-o N-C- 0. 0020% fiJL_hi fs. ^m.ts. AIN ^^^"J" 

tS^rK;^ 1000°c tX±.<r)\m: X'6^-<> 5 ^mx±. 





